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1 Introduction
An informal e-mail discussion took place between RAN1#50 and RAN1#50bis to try to progress the following issues in TDD FS1:

· Framing configurations

· RACH timing
· Number of HARQ processes and HARQ timing

This paper summarizes the email discussion on number of HARQ processes and HARQ timing, and corresponding way forward where agreement could be found.  
2 Number of HARQ processes and HARQ timing in DL

To derive the maximum number of HARQ processes for the listed configurations, following table from R1-073286 was provided as a starting point
Table 1 Number of DL HARQ process for different framing allocation: By R1-073286 as a starting point
	
	
	5ms structures
	10ms structures

	TUE
	TNB
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	3ms-2Tp
	2ms
	7
	5
	4
	2
	6
	7
	9
	11

	3ms-2Tp
	3ms
	6
	6
	4
	2
	6
	8
	10
	12


Following question was used to initiate discussion
Q3: can we agree that the maximum number of HARQ processes for configurations 1-8 is as per the bottom row of the above table?
After cross-checking, all companies reached the same results as in Table 2. 
Table 2 Number of DL HARQ process for different framing allocation: Agreed by all companies 
	
	
	5ms structures
	10ms structures

	TUE
	TNB
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	3ms-2Tp
	2ms
	9
	6
	4
	2
	6
	8
	11
	14

	3ms-2Tp
	3ms
	10
	7
	4
	2
	6
	9
	12
	15


It was suggested that it may make sense to only select the last row of Table 2 as they share the same minimum UE and eNB processing time as FDD (TNB = 3ms and TUE = 3ms) and no objection was received. 

Nokia expressed concerns for supporting the 9DL/1UL, which has been captured in the Q1 part of email summary. 
Way Forward: 

· For the 8 listed framing allocations in TDD FS1, the maximum number of DL HARQ processes would be as defined in the last row Table 2 
3 Number of HARQ processes and HARQ timing in UL

R1-073286 was used as the starting point for discussions and the main points are summarized as following.  It was suggested that the HARQ RTT should be a multiple of the UL/DL structure repetition time due to synchronous HARQ operation. Table 3 shows different combinations of UE and NB processing times. It can be seen that 5ms RTT will be difficult to meet with TUE = 3ms, hence 10ms RTT for UL looks likely. However, TUE = 3ms-2*TP in R1-073871 is based around reception of DL-SCH and therefore longer than what would be required for reception of PHICH or of an UL grant on PDCCH for two reasons: 1) the UE has less decoding to perform and 2) the PHICH/PDCCH extends for only 3 OFDM symbols. With TUE = 1.7ms of PHICH/PDCCH then an overall 5ms RTT may be possible with a fast eNB. Not wanting to exclude this option at this stage, it was proposed that the baseline RTT for UL is 10ms for TDD, but that the eNB is able to operate in a faster 5ms RTT mode.

Table 3 Number of UL HARQ process and RTT for different framing allocation: R1-073286
	TUE
	TNB
	Number of HARQ Process / RTT

	
	
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	1.7ms
	2ms
	1/5ms
	2/5ms
	2/5ms & 1 /10ms
	1/5ms & 6/10ms
	4/10ms
	3/10ms
	2/10ms
	1/10ms

	1.7ms
	3ms
	2/10ms
	4/10ms
	6/10ms
	8/10ms
	4/10ms
	3/10ms
	2/10ms
	1/10ms

	2.7ms
	2ms
	2/10ms
	4/10ms
	6/10ms
	8/10ms
	4/10ms
	3/10ms
	2/10ms
	1/10ms

	2.7ms
	3ms
	2/10ms
	4/10ms
	6/10ms
	3/10ms & 7/15ms
	4/10ms
	3/10ms
	2/10ms
	1/10ms


The following questions were used to initialize discussion

Q4: can we agree that the baseline RTT for UL sync HARQ is 10ms for TDD FS1 with 5ms operation supported as an option?
Q5: should the time between PHICH(NACK) and retransmission be the same as the time between PDCCH UL grant and 1st time transmission (or could it be shorter)?
Both Nokia and Ericsson objected to both Q4 and Q5 and did not recognize that it is necessary to restrict the UL RTT as a multiple of the UL/DL period. IPWireless clarified on Q4 that which HARQ process being transmitted should be able to be derived implicitly from the subframe position as there is no explicit signaling of the HARQ process ID in UL. For Q5, IPWireless expressed that they could accept the same processing time. 
Despite different understanding on Q4, the numbers of HARQ processes (for the case of TNB=3ms) are rather similar among companies: Ericsson provided results in Table 4 and Nokia also mentioned obtaining slightly different results. 
Table 4 Number of UL HARQ process and RTT for different framing allocation: Ericsson
	TUE
	TNB
	Number of HARQ Process 

	
	
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	1.7ms
	3ms
	2
	4
	6
	9
	4
	3
	2
	1

	2.7ms
	3ms
	2
	4
	7
	10
	4
	3
	2
	2


Different to DL, it is unnecessary to define the maximum number of HARQ processes for UL. What is more important is to define the processing time. It was also pointed out that the UE processing time agreement actually applies to both FDD and TDD. Nokia expressed a different understanding on the agreement that the time is intended only for FDD, and proposed to have a shorter UE processing time for TDD to achieve a shorter RTT. IPWireless stated that without a shorter NB processing time the improvement on RTT is marginal for many cases, e.g. comparing rows 2 and 4 in Table 3. 
Nokia also suggested that it is necessary to clarify the reference point (i.e. where is the starting point for UE processing) for the UE processing time.
After crosschecking, the final set of results by IPWireless and Ericsson are provided in Table 5. 
Table 5 Number of UL HARQ process and RTT for different framing allocation: IPWireless & Ericsson
	TUE
	TNB
	Number of HARQ Process

	
	
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	2.7ms
	3ms
	2
	4
	6 by IPW

7 by Ericsson
	12 by IPW

10 by Ericsson
	4
	3
	2
	1


Way Forward: 
· The time between PHICH (NAK) and retransmission is the same as that between PDCCH (UL grant) and new transmission
· Set minimum NB processing times as 3ms 
· Continue discussions on the starting point and time for UE processing, as well as the RTT































































